Introduction

24
The construction industry in most countries is categorised by a small number of larger 25 companies and a very large number of small and medium enterprises (SMEs). In many cases, This also gives rise to the argument that in order to fully penetrate and exploit the potential of 
108
There is also a lack of systematic study of the current LC and BIM literature from the SMEs 109 perspective. The aim of the paper is therefore to analyse and discuss the peer-reviewed LC and 110 BIM literature from an SMEs point of view through a systematic literature review. are smaller projects where an SME is the main contractor or developer, which allows for a 137 more focused study within the SME, without needing as much stakeholder input (Barrett and of BIM and LC in SMEs, the authors try to partly close this gap with the contribution at hand.
165
Adding to the originality of this research, the review presented investigates the literature 166 separately on three levels; (i) LC in SMEs, (ii) BIM in SMEs, and (iii) both LC and BIM in 167 SMEs. The objective of the paper therefore is (i) to offer a state-of-the art review of the recent 168 BIM and LC literature at SMEs in construction research as systematic reviews in this research 169 domain could not be identified by the authors, and (ii) to classify the issues and trends in the 
Research method
173
The method adopted is a systematic literature review of the Lean Construction (LC) and/or 
Bibliographic analysis 255
When the selected papers were classified by their publication dates and publication types, Table 1 ). Most of the publications in the field are conference articles (74 in total) (see 263   Table 2 ). . A more detailed ranking of the top media for the publications can be seen in Table 3 . 
Content analysis
300
The majority of the research in the field is empirical (95 in total). The most popular 301 research approach in the SMEs and Lean focused articles is conducting case studies (11 in 302 total), followed by pilot implementations (10 in total). As for the SMEs and BIM focused 303 articles, the most preferred approach to research has been conducting surveys (26 in total), The content analysis of the articles revealed that there were some content clusters in the SME 321 focused publications (see Table 8 ). The content cluster that contains most of the publications 322 (20 in total) from the SMEs and BIM focused articles is the BIM readiness and future actions 323 for SMEs content cluster, which is followed by the publications primarily discussing BIM 324 implementation processes and factors at SMEs (17 in total). The cloud computing and BIM 325 content also comes to fore in this article focus group (7 in total) with just one publication mainly The content clusters were also examined by the publication's main research methods (see Table   339 9). According to this examination, it was found that BIM readiness, BIM barriers and BIM 340 implementation processes/factors at SMEs had been mostly explored in the literature using 
SMEs and BIM
349
The reviewed SMEs literature has mainly focused on BIM. Papers and researchers from 350 the SMEs ad BIM domain have also collected a larger number of citations as seen from Table   351 5 and Table 6 . This is in line with the current BIM-hype in the construction industry (Fox 2014 ; Only one conference publication briefly discussing formal BIM training with a subtle emphasis 400 on SMEs was identified (Udeaja and Aziz 2015). Therefore, it can be concluded that there is a 401 need to better understand and develop multi-layered BIM training mechanisms and diffusion 402 models for different SME company sizes (micro to medium-sized). Detailed conceptual 403 discussions on these, followed by pilot implementations, which seem to have been among the 404 lesser preferred research methods in the BIM and SMEs focused publications, are required.
405
Also, this differentiation in company sizes among SMEs is necessary in understanding 406 organisational BIM diffusion parameters and in expanding BIM benefits discussions,
407
demonstrating different benefits or returns of investment of BIM by different SME types.
408
Research exploring the BIM diffusion interfaces and mechanism (e.g. procurement, training, . In other words, the current LC discussion can be criticised 455 for giving due regard to the specific context of construction and its supply chain conditions.
456
The authors assert that this criticism applies to the SMEs and LC focused literature as the 457 organisational parameter of the companies' being SMEs has generally had little to no effect on 458 the discourse in the publications. Hence, it is hard for the reader to pinpoint detailed 
SMEs and LC and BIM
467
Synergies between LC and BIM, which are mostly positive, have been underlined for a 
476
Despite the secondary LC focus, the two publications from that KTP project rendered Yusuf
477
Arayici, as the primary author of those publications, the most cited researcher in the field (see 478   Table 5 and Table 6 ), indicating an interest in this research focus. Even though non-peer reviewed, recent books in the LC and BIM domains by prominent 494 authors were also reviewed to check their content for SMEs (see Table 8 ). Of the reviewed 28 clear SME focus, other than that a small or medium company had taken part in the primary 547 research at some level. In such papers, the authors do not differentiate that the focus of the 548 paper has any particular relevance to the size of the firm being studied. 
SMEs and Lean

There is no visible trend over time in terms of increase or decrease in the number of publications in this domain.  There is no notable country of origin for the publications in this domain. The distribution of countries is more even.  More diversion in the publication media will be useful for a greater dissemination of the domain.  Pilot implementations and case studies are the most preferred research methods.
The most popular research focus has been discussions on the application of a lean technique/techniques at SMEs.  The organisational parameter of the studies companies' being SMEs has generally had little to no effect on the discourse in the publications.  Theoretical works are scarce.  This scarcity in theoretical discussions creates opportunities for research on implementation parameters, frameworks, diffusion models, training mechanisms, and critical success factors for LC at SMEs.
Lack of research/cases on LC at design SMEs is conspicuous  LC at SMEs research and narrative should go beyond operational practices (LC technique implementation) and focus also on organisational, procurement, training and project governance related parameters in LC implementations  LC does not enjoy the same amount of systematic support as BIM, which reflects in the number of papers and amount of discussions.  Formation of support groups for LC at SMEs at the sectoral or national level will be useful.
SMEs and BIM and Lean

Research in this domain is very scarce.  This scarcity in theoretical discussions necessitates research on implementation parameters, frameworks, diffusion models, training mechanisms, and critical success factors for LC and BIM at SMEs.  LC has been the secondary focus with the primary focus being BIM at SMEs for the available literature in this domain.
The synergies between Lean and BIM (Sacks et al. 2010) can also be revisited with an SMEs perspective.  Detailed and academically rigorous case investigations and pilot studies involving SMEs from different construction sectors to set examples and to create the business case for the domain are required.
 Misinterpretations of BIM and LC being two disconnected research domains should be challenged.  University curricula can be modified to underline the combined implementation of LC and BIM.  For soft-landing in this domain, LC can be incorporated in BIM soft-landing strategies as well as in SME task forces for BIM.
The LC research community need to be more active in their investigations of LC and BIM with a special focus on SMEs.  An increase in the number of competent consultants with both LC and BIM skills and expertise will be also beneficial to SMEs.
